Abstract: ME Composites of y (Ni 0.5 
Introduction
A ME composite is a combination of ferrite and ferroelectric materials as their constituent phases. The ME effect arises due to the product property of the composite first introduced by "Van Suchetelene" [1] using BaTiO 3 -CoFe 2 O 4 as the constituents. Magnetoelectric effect is a product property of two phases (ferrite and ferroelectric) in which the material becomes magnetized when placed in an electric field and electrically polarized when placed in a magnetic field. Due to ability of magnetoelectric conversion these ME composites are used in electronic devices as transducer, sensors, attenuator, band pass filter , phase shifters , broad band /wide band sensor , microwave application and ME memory applications [2] [3] [4] [5] [6] [7] [8] [9] . The purpose of this study is to realize the increase in resistivity of composites for gettings high ME voltage coefficient.
II. Materials and Methods
The components of the present ME composites namely ferrite, ferroelectric and their composites were prepared by ceramic method. Ferrite phase was prepared by using carbonates of nickel, zinc, cobalt and iron oxide. These chemicals were taken and mixed in appropriate molar proportion and ground in agate mortar for 2-3 hours. These compositions were presintered at 900 0 C for 12 hours. The ferroelectric phase is also prepared by same procedure using barium carbonate and titanium oxide. Ferroelectric phase is presintered at 1000 0 C for 12 hours. The samples of ME composites were prepared by mixing ferrite and ferroelectric phase in the ratio of 10, 20, 30, 40 and 50 % of ferrite phase 10:90, 20:80, 30:70, 40:60 and 50:50 respectively . These composites were presented at 1100 0 C for 12 hours. The pellets of ME composite were having thickness 2-3mm and diameter 10-15mm prepared by using hydraulic press. The remaining powder and pellets were final sintered at 1200 0 C for 12 hours. The XRD patterns were taken by using X-ray diffractometer-Philips Model PW -1710, Wavelength of CuKα radiation -1.5418 Å, The rate of scanning 2 0 per/min over range 20 0 to 100 0 were maintained. SEM of all samples was taken by using SEM model -JEOL JSM 6360. Grain size was calculated by Cottrell's method using relations
Where, P L -Number of intercept of grain boundaries per unit length, M -Magnification, r -Radius of circle, n -Number of intercepts in the circle and
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The dielectric constant and loss tangent of the samples were studied as a function of frequency by using L.C.R meter bridge -Model HP 4284 A in the frequency range 100 Hz to 1 MHz.
III.
Results And Discussion fig.1-3 . The patterns show two sets of well defined peaks and with no any additional peaks apart from those of ferrite and ferroelectric phases. The ferrite phase has a cubic spinel structure with lattice parameter a = 8.36 Å. The ferroelectric phase has a tetragonal pervoskite structure with lattice parameters a=3.99Å and c=4.01Å. The lattice parameters match fairly well with the lattice parameters of the components when present as single phases. It is also clear that, no chemical reaction between ferrite and ferroelectric phases has taken place, which is the primary requirement for observance of the ME effect of a composite. The lattice parameters, porosity, average grain size and dielectric constant of ferrite, ferroelectric and their composites are reported in table1. It is also observed that with increase in ferrite content the average grain size increases. Fig. 5 shows the frequency dependence of the dielectric constant () at room temperature for the studied samples. It can be seen from the figure that the value of dielectric constant decreases continuously with increasing frequency. The dielectric dispersion can be explained on the basis of Koop's two layer model and Maxwell-Wagner polarization theory [10] [11] [12] . Since an assembly of space charge carriers in the inhomogeneous dielectric structure described requires finite time to line up their axes parallel to an alternating electric field, the dielectric constant naturally decreases, if the frequency of the reversal field increases [13] . The decrease in the values of both  as the frequency increases can be related to the electron exchange between the Fe 2+ and Fe
3+
ions which can not follow the alternation of the electric field beyond a certain critical frequency [14] . The value of dielectric constant is found to be enhanced with increase in the content of ferrite in the composite. This high value can be explained on the basis of the fact that it has maximum number of ferrous ions whose exchange Fe
2+
 Fe 3+ given rise to maximum dielectric polarization. This is attributed to the different mechanisms of polarization that are expected to lag behind the field variations as the frequency increases. The high value of dielectric constant observed at lower frequencies is attributed to space charge polarization due to inhomogeneous dielectric structure. When in composites, ferroelectric regions are surrounded by nonferroelectric regions, they behave as relaxor ferroelectrics. Hence the dielectric constant is high. Dielectric constant remains independent of frequency at higher frequencies because of inability of electric dipoles to follow the alternating applied electric field. Frequency dependent Dielectric Properties of Ni-Zn-Co ferrite and Barium Titanate ferroelectric ….
IV. Conclusions
All the composites show the presence of ferrite and ferroelectric phases with corresponding maximum intensity peaks of (311) and (110) respectively. No extra lines were observed confirming the formation of composites without any impurity phases. The intensity of ferrite peak in the composites varies with its molar % in the composites. The porosity of the samples lies in the range 16% to 20% which decides the resistivity of composites. The porosity in composites decreases with the content of ferrite phase. The maximum porosity was observed for composite with 10%Ni 0.5 Zn 0.3 Co 0.2 Fe 2 O 4 +90% BaTiO 3 . Porosity and average grain size are inversely proportional to each other. The average grain size increases with increase in ferrite content. All the samples exhibit dielectric dispersion at lower frequencies. The dielectric constant is maximum for Barium Titanate and goes on increasing with ferrite content in composites. That may originate from the incorporation of ferrite phase in ferroelectric phase. The decrease in dielectric constant and loss tangent with frequency show dielectric dispersion in the lower frequency region.
